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IC->'j3>RS»jSf5*i*lC*ViT, SI. Hi..j» 
SV>B:Si. Hj. (fcJt'U m, nttmS5, n^4-C 

C->'j3>RSjg^-r5:5ffilC*V>T. SI. Hj..ift 10 
-SVMiSl. Ha. (fc/gU m, n(im^5. n^AT* 

[0 00 1] 

[Sf!l±©spW^Mn *55Wtt. LSI. 
[0002] 

[mkomSl m #'J->'J3> (KT rpoly-SI J 

CVD (Cheaieil Vapor Deposition) y9;C7C J0 
VDiS, 3ecVDjS*3!iJ|iJfflSnT*0, HStCttpoly 
-Si -ettjSacVDJS (KerD,I6 : J.Vac.Sci.Techiiol.,1 
4(5)#(1977 »1082M#Ba) , a-SlllTBT'^XT 
CVDj£(Spear,W.B. 6:Solid State Col,17# (1975 

[0 0 0 3] ^^(JiH/ifMIC^^J^^^ItCVTimbLX 

•mjm (MiW-A - 6 2 0 7 3) . 
x&s»»)Wfs:«rii (!»^a¥5-4 6 9). ^^R*«fc 

V»-&:$i6 mmi 60-2666 5). h'J-> 40 
7>£t±®iS^©**ft;«lf{^fX£4 8 O'CeiTTiRC 
VD!£ffJ5:5;5S (!|$<Kt¥5 - 5 6 8 5 2) 
nTV>-6. LA>l,J:n6©CVDj*fCtt£lT©ra)ljS!4» 

myk. x;Hx©iSS*ofiT^©rai@*4i;-5. © 



!^Bi¥7-2 6 7 6 2 1 

2 

[0 0 0 4] Sit^. iii»Vt<D^ni{tM»^m^^^mtL 

Ttt, iJxmmmi^hfcM»±\zmift{tLx9^ 

>^©i9jS$«8lS«^;&j£ (4$ii¥i - 2 9 6 6 1 
1) £lT©<}:5ftiqSjjSl«t«^. 0ii]Bf©S 

«(©*««'&©9^>i&n«;&«i[^^]iaE««ii<. d 

ffittL S I T®Sffl»iBtlB^JFfifl:R«©Kfl2i"J 3 > 
[0005] 

©^ffi)j^5®«i«7?s*ffivi-5*t, *»?g©B«tt, m 

)aSS$tfll!UIS&iB;S«Tft:tlRi^-trih»^$«, 

&^l/;f&8c^®;>Ki!i£3il^&. #£U #& 
BK:, Hf-tt®*«®?^TK. C«lAif]S^tt®*glS 

v- U 3 >K®«^:»»t U.T®»tt*J: 0«n;fcfe©t 
[0006] 

[nii%i!¥ft-r3:^>i>©#3] :^^mi\t, ±e©s 

SV>ttS I. Ha. (fc;SU m, nttm^5, n^4X 
ft'&^^ftSft) $^rr'&ffifMi(©*^^3£3i{$S((: 

[0 0 0 7] KT. *«ws»fflcaBPir*. mmtz 

«(t<5»i^©2Km3ij9i». -jSltS 1 . H>.»a »•& 
VittSI. Ha. (fc^U. m. nfim^S. n^4f& 
5J:5;5tS«!c) -cssn-5fc®-r. :aft:«{CttSi. H 
bVX\ty--7)\^-^>f'i^7> (n-SI « 
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(3) 
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Hia) , ^V^y^^yyy (i so-S l6 H12) . ^ 
:t^>i^z/9> (neo-Sls Hi») , ^SSfcy-T 
)V^^D-Zyy> (n-S l6 H14) > J-^)^^^^l^ 
y> (n-S ir Hu) . y-v;V:*-^^$/^> (n- 
Sia His) , y-^Ji^Jtz^yy (n-Si. Hao) 

"rVyi^yy (S Hs ) . i/^n^yjf-yyy (s 
Is Hio) , i/{;u^^^yyy (s le Hh) . i/^ 
u^^^y^y (Sir Hh) *3»v^ttK±i;:*frf 

[0 0 0 8] ffi«-r«»Kft*fC«> * 



' (S i H4 ) » -jyyy (S 1 2 He) , hU>^^> 
(S ii He ) , /-TJl/xh^S/^V (n-SIi H 
10) ^^X^^Vy'Vyyyy ( i s o-S I4 Hi«) ^ 

[0 0 0 9] 

[^1] 





SiHi 








n-SbHi2 




ii-SIltHi6 


{•Q 


•111.9 


-14.5 


52.9 


10S.1 


153.2 


193.6 


22618 



CO 0 1 0] 5«#:«©**ft3i* 20 

nf%^J:^)^Sl. Ht.>s»^MtSi» H3.0[)^S 

r)mvfty^}nym:n^ft}b\Zhm. nj&tm^S. n 
^4'r*Si:5J^S 1. Hjt.aabSVW^S io H2^ifi^ 

[0 0 11] HRtCfftotlTVi-SCVDjScD 

ST5j^a©v>-rn"cfeci;Vi. ^it. TsMyzi-vm^ so 



m.-^Wiumz^^^^^ifl-mz\tm -loooo rp 

m. ffSU<li2G0 --6000 r pm;&tffltri&ns. 
[0 0 12] $/Un>||||%»AT^|R(0. #fi3BS(c:& 

«:polrSi a-Si K*#;^Vi®^«, » 

*L'<tt2 0 0t:'-5 5 or, J:0ff^U<tt2 5 OIC 

-50 orjjftfflviens. aiajaap*^2 o or^sjoa 
^tt. 7i^mmm<o^fiti^wzmmr. +mM^ 

(oy^u yiR^m^x^fx\^>m^f)^$>^o 

[0 0 13] *«W©«ra(3!)-:3tl.T4^SJ6Ba* 

mm^. ^itwMmu\zm^tammmm<D& 
«6h&a-siK*^&fc:«5 5 ox:£k±<ommximr 

[0 0 14] *K§aT?tt, l»4W»}C<fcOa?«fii:LT 

toyv=iym^»^^tifir^^. it^n\zsm:m 
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(4) 



7-2676 2 1 



2) iS7.^^-( 9tim9<omm&m\ti:t)%^it\ » 

[0 0 15] *fc>^U3>Ji$?^^1-^|Rco>^Un>K 

<ttO. 00 l-7 6 0Torr, J:D»tL/<ttO. 
I'^S OTo r r*t?*S. 

[0 0 16] a±0*K?li;£*jrrSfc»cr)i6B«tL. 

T, 01, 02. m3^^Tfm4\z^r^(of}mi^ti 
H 1 \z^t&mmi'v^mMmm'^t\zmm 

\Z^r)i^^}a>mmgeri-^ft^(OhtDXt>^. H2. 

if7.7'>y^y}^>hmmhtcmt0»m\zxr)m 
[0 0 17] cn^(D9i^mitm\t. 

a*Sl0 1, 2 0 1. 3 0 1. 40 1 tv 5/U3>K 
Ji^^^l 0 2. 2 0 2, 3 02, 4 0 2i!i>^rSir)Z.n^ 
»ij|f(^10 5. 2 0 5. 3 0 5. 4 0 5 

-h;t;i/:/i0 3, 203. 303. 4 0 3*aL/T'^ 

/a^^-pTV^^. ^g^a^SlOl, 2 0 1, 3 0 1, 4 0 
lfCf^-?-n^nXt!^— 1 0 4, 2 0 4. 3 0 4. 4 0 
4;0«B$nTVi«i. S*tt*r«#l 0 5, 2 0 5, 

3 0 5. 4 0 5^-5-n-ftlXhr:J— 1 0 4, 2 0 4, 3 

0 4, 4 0 4±icftj$b, ^tt^xssamios, 2 

0 8. 3 0 8. 40 8.hj^^«l 1 0. 2 10, 3 1 
0, 4 1 O&fflV^TJta^ai 0 1. 2 0 1. 3 0 1. 

4 0 i<^:f^gtt:yxitft<£ff;^^m 

tf-1 0 7, 2 0 7, 3 0 7, 4 0 7cfcO0rSfi®*lfl{b 
3i*i«^SrTU Xtf:^-1 0 4. 2 0 4. 3 0 4. 4 

[0 0 18] 7ki^i\:mmmffim^n^^i 05.2 



0 5. 3 0 5. 4 0 5 ». ^myf.m!t» 1 0 9 
tt**«xi«aff2 12. 3 18. 4 1 2t»a»i 1 

1, 211. 3 11, 4 1 l^ffil.iT>'U3>K?^J^ 

1 0 2. 2 0 2, 3 0 2, 4 0 2CD^tt:itfX*fcli* 
l!l^fXS«l*ff;S:om y-hAjV:/10 3. 2 0 
3, 3 0 3, 4 0 3*abT5/U3>'lS^^^10 2, 

2 0 2. 3 0 2. 4 0 2 ^tm^^n^ffi, vU3>S 
»*a[1 0 2. 2 0 2. 3 0 2. 4 0 2rtlCttt-5^- 
*lC<fcoTJD3»ffrilftS##10 6, 2 0 6. 3 0 6. 

1^? 4 0 6iAmn^tl. ^(D±\Z^10S. 2 0 5, 3 0 

5, 4 0 5^i^ffii$5n'5o ^o^m^mtm^ouM 
mm\zm±\zmi'i^m»mAhxmm^^ff 

f3i5. '^<D^miijSi^x^Uh:ftmzmii0 5. 2 

0 5. 3 0 5. 4 0 5€atDaim -^■C0fflfC>^U3> 
B7^f£S1 0 2. 2 0 2. 3 0 2. 4 0 2|^(CS9LT 

S5fifH 0 9. 2 0 9. 3 0 9. 40 9J:0^fitt;tfX 

a? [0 0 19] i9S<0*S<Dtf>TII^tt©*lfl&»A'r^ 

T. **;tfX«a«'2 1 2J:0IB?^tt***fiK«2 1 3 
K:WASnfc**^!fXJ4. T'f^^n»«4»H2l4J: 

«J^2 0 2|^(^S^2 0 5±(C«A;^tl'&. 
[0 0 2 0] 03 JC^t*Kgtt, mmx^)V^-^yi(. 

ft^fflv^&'bcorss. *SI:«Xtt*«j!JxiSfttt3 1 

9<]:i:)7KfiS3 1 5 KCSIAd tU «A3 16 (DttSIKft 

»tt%\zm^iKyi^m^^3 i3\zmx^n^. 
3 1 6(owLmm^m\t7Km2 1 5 0Dii.fijfcKHsn 

&t-^^-3 1 7lcJ:oTM«*n^. 

fiiiTtt*«^^^3 1 3\z^xt^z.thr^^. m 

^tt*«±dJS3 1 3tC;6V>Ttt«il«^>:/3 1 2*^ 
6tt»*nfcK^^II*«^*i^«3 1 4*abT*3il^ 

[0 0 2 1] 04fC:^t-efi«, 7K^:^X(J:iDf&$nfc 

Vi&feiDTft^. *«;tfxj«fiW4 1 2<kOH^tt*« 

±^^4 1 3lc»A$nrc*^;tfX«, aS^(Cci:«aT 
M$n;/!:::$^>^XT->^(0^!Jgn<;P4 1 40&mt 

[0 0 2 2] 

mmm 0i35^^04^r®s@&ffi.si/T* 

5» «W©:«rS«SI»bT>^Ua>K*»dcb/^*36«** 
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(5) 

7 

J^^bTifflSbfc. AM-l. 5. 100 

mW/cm" 03effi«T^3tb&. 
[0023] ^ffll 

S<H 0 5 i:UT3-r:>5fa07 0 5 9«7X*ffl 

*flsa«jatftino7<kDo. 5ccjarTL;^b!^— 1 

04t;:T50 0 rpim?3». -tO!)ft2 00 0 r pmT? 

1 0|*MlHpebil^SK$J^«L:/5:. 
[0 0 2 4] ^*:JCAU»:?ATB«$n;t->U3>K?^fig 
a 1 0 2 F^cr)S{»:# 1 0 6 <0±ICX# 1 0 5 ^ttMttfi 

TS:^S«flE»c||Sbm 'sU^rA;Vx$2 0 0 c c 
inm^1t»^. ^#10 6C[)iiJt&^ia;&'&4 5 0'C 

A^XT?5f^$B»b;feajcS# 1 0 5 D ab*:, 
[0 0 2 5] ftttfl2 

$^Vi:/h4Sttiyg0ll 1 i;|^i;iCbT'>U 3>K&mS 

[0026]|9tM3 30 

Scfl^tt(0*3Rft3lS5tbT^2(;)No. 3CDjaflcC!3fe(^ 

[0 0 2 7] ^fl|4 
[0028] glKfllS 

[0029]|yfi«96 ^ 

SfflK S*l 0 5^bT^dcS35:tf7Xfi$fflV\ ^ 

ifiw 1 1 H i; fc: bTS# 1 0 5 ±ic5/ u 3 >iBS?gflK^ 
-frm 4 5oic*>6;^&fc7oo*c*r#fiu 70 
orTreoi^raffij^bfcftSM^TM^u ^ic'xuc^ 

[0030] mmi 

ll»Saii:bTgI2}c^b;rcKBSffi^bfc- 
S#2 0 5 i:bT3-n>i^a0 7 0 5 9if7X£ffl 50 



i»B8^7-2 6 76 2 1 

a. «ffiTTS#2 0 5±lc:**fl:ai«ttNo. i&* 

Sfl^a^aStf" 2 0 7 J; 0 0 . 5ccSrFbXtr:^-2 

0 4ICT5 0 0 r pinT3|J>. ^0^2 0 0 0 r pmT? 

1 o^misniblfc^itK&T^dcb;^. 

[0 0 3 1] *lC'\U^7AT»»$nfc->Un>R»rt 

S2 0 2 rt<^)S*^2 0 6 0±lCSft2 0 5 SSffil^ 

f ^lc*«:tfxieStt2 1 2<fcO*«:»X&l 0 0 
c cmilEbS^SlK2 1 1 k:J;r)£E^$lTo r r(rp)& 

bm T>f^n|g^±Sg2l4«J:0JS[«S^3l 0 0 
W (2. 4 5 GHz) iCTftSSS^:$-a:> K^UfeM 

?tto*«*Sfl:2 0 5±lcWAbfco ;*:KS#fi^2 0 

6c!)aa$£&^&3 0 ot:£T#abft:«3 o^mffi 

m^imzm^2 o s^fe^otabfto 

[0 0 3 2] *!lS«?J8 
««Ka)*X{b3iX^:bTS2a)No. 2(nmSf>%0> 
&fflVifcttB^ttW7 i:Bi:fcbTe/U3>R*»j«;3f 

[0 033] ^«|9 
«((;:1KCD*ltl{b3iXj:bT^2<ONo. 3 0Dfi^0!)«>eD 

[0 0 3 4] ^«11 0 

*fflv>, ^»«HibT03{r^b:fcKBSfleffibfco 

S»3 0 5 tbT3-->ifti:©7 0 5 Q^f^XSffl 
W *'f«a*a3 0 l»fTAU»>A^fX»Ha, S 

tffiTrS«:3 0 5±JC**ft^5RffiNo. 1 
3R{kaiS«atf3 0 7J;0 0. 5 c cMTb;^ 1:^:^-3 

0 4K:T5 00 rpmT3», ■t<D«2 0 0 0 r pmT 

[0 0 3 5] *IZA.iJi^A-CBa$n:ti^U3>P?^^ 
£ 3 0 2 r^CDS^# 3 0 6 C[)±(CS^ 3 0 5 SttSISII 
f *lCt-^^-3 1 7}CJ:>)*«jB3 1 5ff®*« 

3 1 6<oMffiS7 0t:irrj>hD-;!/b;t». 

JKSffS 1 9i:0*^;tfX&2 0 Oc cm«EbSf^3 

1 lk:J:DffiA&3Tor rlcHSbm K^tt** 
4riKS3 1 3TK^«7>:/3 1 2ICJ:DK^jtl$flait 
bT%4b;/5:S^«(^*^$S»3 0 5±JC«Ab^. 
ilfctCS^-^ 3 0 6 3 0 0 t:£T#SU 
1t%.Z 04^m«J9U »»3 0 5±fcS/Un>R^»dJ 

*^fco ^8lf£ifc*;t»lc*«:yxS5atf-3 1 9£3 1 

8fceDS^**;^X$2 0 0 c cmSSb;^**3 0 0 

'CT2 0di>w»»bfcasa*T»?&u ^fcAij-^A 

«XT?SrtSa»bfcatC»»4 0 5S:«D^Jbfc• 
[0036] lasj^ii 
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(6) 



!^ffl¥7-2 67 6 2 1 



10 



S#4 0 5 tLr:2-->if^<D7 0 5 93tf^Xftffl 

fi, «ET7?S(t 4 0 5 ±C**fta«ffiN o . 1 
*fta««»«-4 0 8<fc0 0. 5cc«^FbXtf:^-4 

0 4lrT5 0 0 rpm-C3^. *(©a2 0 0 0 r pmT 

1 oi*wiHreL/a:«S!e€?^iSL;t» 

[0 0 3 7] ^fclCAU5^AT«l*;Snfc>'U3>lfi»^ 
^4 0 2 I^OSfl:#4 0 6 (D±\zm4 0 5 &»%Rfi 
T^o *3fl;9Xi«fitt4 1 2 J;r)*3}l;i5fX^£ 1 0 0 c c 
miSU»M?S4 1 ltcJ:t)JB£**3Tor rlcMSbfe 
iK^^tt*«*riEff4 1 3T^'>i^XT'>3-f;l.4 1 
4fcl0 0V, 0. 4AlSLT55^bfcJSTttCD*5K 
&S{*:4 0 5±fC«Al/:fco 5>:{cS*-&4 0 6(7)fia^?& 
^m^6 3 0 0r£T#ab;t^3 O^MfiUtU StK 
4 0 5±JC5/'j3>||||&»lS$'a-&. a«&±*&»C 
*35;tfX$2 0 0 ccmStb3^t**30 0t:T2 05>ffl 

[0 0 3 8] IUfi0S12 



♦ SfflK S<t2 0 5tLT'&^53g:tf7X«*fflVi, * 
««7 tHi;K:bT«^t&li[^ttCD***Sft:2 0 5 
±Jc3IAb> ;*C{CS#2 0 5©fiSS:^ia*i^3 0 Ot: 
*T#iabfca3 04^ffi«i^U S#2 0 5±IC>'U3 

**3oot:T2 04)^W^Sj$Lm 7oot:*r#s 
b7 0 o-cre o^^m^J^bfc^Sii^TftJ^u 

i^? [0 0 3 9] tmvi 

[0 0 4 0] si±(Dmimz^^^xn^n^^^t-z> 

bfc. *»:»l8X|||iJra«fcAD^Ml-5. R« 
1 2Tfipolr'Si mxS>^:it^miL1t. 

[0 04 1] 

a? [^2] 















NO. 






























1 


0 


0 


3& 


45 


a 


3 


9 


2 


1 


L4 


40 


30 


10 


S 


0 


3 


0 


0 * 


0 


0 


s 




5 


4 


0 


0 


40 


SO 


0 


0 


0 



[0042] 



[^3] 
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[0043] 



(7) 



»8I¥7-267 62 1 



12 



11 





a2<D 

NO. 


(x:) 


M ad ifr ^ 


All ASIlC 
(S/ca) 


(S/ci) 


1 


X 


450 


30 


4no-« 


3X10- '0 


2 


2 


450 


30 


5X10-* 


5X10-^^ 


3 


3 


450 


30 


7X10-* 


3X10- « 


4 


1 


350 


30 


uio-« 


2xio-i<> 


5 


X 


500 


30 


5X10-" 


5X10-"*' 


6 


X 


700 


60 


2X10-* 


1X10-* 





No. 




CO 


mm* 

(Sfo) 


(Sto) 


7 


1 




300 


7x10-* 
«xlO^ 




8 


2 




300 


4xlO->'* 


9 


3 




300 




JilO-^' 


10 


I 






ftdO"* 


2il0-"* 


11 


1 




300 


SxlO** 


Ixio'^ 


12 


1 




700 


5x10** 


4x10^ 



[0044] 

[0 0 4 51 *^?at?{3:*fc, 



40 ©lEffiH. _ 

31 H^«©*lR&K*t»C±''^***fi®^® 



[H41 lB?«©***i«'»l^'fc''**^®'^^'*'®* 

101. 201. 30 1. 40 1 

102. 202. 302. 40 2 'y'}zi>mmm. 

103. 203, 3 03. 403 ^-h>VV^ 

104. 204. 30 4, 404 7,\ii^— 
10 5. 20 5. 30 5. 405 Sft 

50 1 06. 206. 306. 406 




(8) 
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13 

107 20 7, 30 7. 407 *«ft:^««atf 
lOs', 208. 1 0 9, 209. 3 08. 309, 4 

0 8> 40 9 ^SHtif^85S8l' 

110, 210, 111. 211. 310. 311. 4 

10. 411 »a» 

2 12, 318. 319. 412 **^JXSSafi- 

2 13 413 <R*St4^ 

3 1 3' K^1talcai4)«* 

[Bll 



107 108 



KB 




IB 



• 


• 


r iw 







no 




m 




106 



111 



[613] 



va aft 



2 14 

3 12 
3 14 
3 15 
3 16 

3 1 7 

4 14 



14 



IB 21 




[B4l 



407 401 












... 




f 414 4tt 



»^?JlI»jiliS*iil«KS»r5Sl# BSfn 
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